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Title of the research paper: Feasibility Study of 50Thousand-tons Berths of 
Zhenjiang Section in Yangtze River 
Degree:                             MSC 
 
This paper is a research on the feasibility of 50 thousand-tons berths in Yangtze River, 
the analysis of navigation environment, risk sources and security measures. 
 
First, basic situation is introduced, including the environment and layout of Zhenjiang 
port and the wharf, navigation environment, traffic condition of this area, accidents 
statistics and so on. 
 
Secondly, in order to analyze the feasibility comprehensively, the paper chooses 
normalization and adaptability as basic aspects of the research, and based on basic 
data gets accurate data and calculates, thus, these data can verify the safety of 
construction of the wharf. 
 
Then, the main navigation risk resources are written in a separate chapter, with the 
analysis of navigation risk resources, the paper proposes mitigation measures to limit 
the risk in an acceptable scope. 
 
Finally, existing problems are listed, the paper proposes security measures, if these 
security measures are implemented well, the 50 thousand-tons berths can be 
constructed very well. 
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Chapter 1 Introduction 
 
1.1 Research background 
 
The mode of transportation of goods generally includes water transportation, railway 
transportation, air transportation, road transportation, pipeline transportation, etc. In 
China, the goods which are transferred by water transportation account for about 60 % 
of all the modes, it is a very important way for goods transportation. With the rapid 
development of national economy in China, port has become the important 
infrastructure and transportation hub in national economy, it plays an important role 
in the regional economic development, it is an important mode in the modern logistics 
service chain and the core of the development of integrated logistics. Additionally, in 
recent years, the manufacturing industry is transferring from east China to central 
China, the Yangtze River has become the main channel for water transportation, thus, 
port will grow in importance in the near future. 
 
1.2 Research status 
 
Some advanced countries began to carry out feasibility study for wharf nearly ninety 
years ago, it was called project evaluation at that time, since 1920, project evaluation 
has experienced a process of mature and improvement. Throughout the evolution 
process of project evaluation in advanced countries, it can be divided into three stages: 
The first stage is profit evaluation, which is mainly used for the benefit of the 
investment project evaluation, the second stage is resource evaluation, which mainly 
focuses on social resources optimization, the third stage is comprehensive evaluation, 
it has fully combined former stages and becomes more scientific and reasonable. For 
the wharf, in the third stage, the feasibility study is a part of evaluation, due to the 
significant influence on navigation safety, the feasibility study has slowly become a 
independent research. 
 
It has not been long since China started to implement feasibility study for wharf, in 
January 1, 2000, 'Navigation Safety Management Regulations for Construction at 
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Water' was implemented in China, it required that all constructions at water should 
finish feasibility study before building. In March 1, 2011, anther regulation called 
'Navigation Safety Management Regulations for Activities at Water' replaced the 
former one, it requires that all activities (including constructions) at water should 
finish feasibility study before starting, and China MSA is responsible for supervision.  
 
In the year 2000, many research institutions began to carry out feasibility study for 
wharf, most of which belong to maritime universities, the main method is navigation 
safety analysis, with the development of feasibility study, nowadays, a lot of 
calculations use the research, and make the research more perfect. The basic criteria 
in feasibility study includes: 'Harbour Total Plane Design Specification', 'Code for 
Fire Protection Design of Terminal', 'Code for Design of Oil Depot', 'Explosion and 
Fire Hazard Electrical Installation Design Specifications', 'Bridge Standard for 
Navigation', 'Petrochemical Terminal Handling Technology Design Specifications' 
and 'Periodic Inspection Procedures in the use of Industrial Piping'. 
 
1.3 The purpose and significance of the research 
 
The feasibility study is the preliminary judgment whether the berth affects navigation 
safety through scientific experiments and necessary survey. On the basis of the 
analysis of navigation safety situation in the water around the berth, analysing the 
feasibility of this construction, the navigation safety ability and the risk for the 
construction and operation, thus, proposing the suggestions of reducing the risk and 
measures to guarantee navigation safety.  
 
The author has taken part in the feasibility study of this wharf and touched a lot of 
first-hand valuable information. On the basis of researching on the environment of 
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1.4 Feasibility study content 
 
This paper introduces the feasibility study of 50 thousand-ton berths in Zhenjiang 
section in the Yangtze River, including the analysis of navigation environment, 
standard and adaptability, the influence of navigation safety in wharf water areas, 
navigation safety risk sources and the corresponding mitigation measures, navigation 
safety problems and corresponding solutions. 
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Chapter 2 Analysis of Navigation Environment  
 




Zhenjiang Port is one of the main ports and important foreign trade centre in China, 
which is located at the south bank of the lower reaches of Yangtze River where the 
Beijing-Hangzhou Grand Canal crosses Yangtze River. It is 279km away from the 
estuary and it owns 270km natural shoreline including 87km deep water shoreline. 
(Zhu, 2014) 
 
Zhenjiang Port has 7 harbour districts including: Gaozi harbour district, Longmen 
harbour district, Jianbi harbour district, Dagang harbour district, Gaoqiao harbour 
district, Old harbour district and Yangzhong harbour district. The 50 thousand-ton 
berths are located in Yangzhong harbour district. 
 
Figure 2.1- Geography location of the wharf 
 
Source: Internet Map (http://www.googleearth.com) 
 
 
50 thousand-tons berths 
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2.1.2 Throughput forecasting 
 
This wharf has two berths, one is 50000DWT bulk berth and another one is 
50000DWT multi-purpose berth. The annual throughput of this wharf is expected to 
be 2.6 million tons, with 1.79 million tons of imports and 0.81million tons of export. 
The following table 2-1is specific analysis. 
 
Table 2-1 Specific analysis of throughout forecasting (million tons) 
Cargo kind Total Import Export 
Steel 1.05 1.05  / 
Electromechanical equipment 0.1  / 0.1 
Sundries 0.05  / 0.05 
chemical product 0.4 0.2 0.2 
Heavy-duty machinery 1 0.5 0.5 
Container 0.4 0.24 0.16 
Total 3 1.99 1.01 
Source: Compiled by the author based on basic data. 
 
2.1.3 Designed ship type 
Table 2-2 Designed ship type 
Ship type(DWT) Length(meter) Breadth Depth Loaded draft 
Ro-ro 
ships 
50000 200 32.3 32 10 
30000 196 32.3 29.4 9.3 




40000 200 32.2 19.0 12.3 
10000 146 22 13.1 8.7 
Container 
ship 
30000  241 32.3 19 12 
10000  141 22.6 11.3 8.3 
Bulk 
ship 
50000  223 32.3 17.9 12.8 
20000  164 25 13.5 9.8 
Source: 'Harbour Total Plane Design Specification' (JTJ211-99) 
 




The wharf has a terminal platform (including a platform of substation) and 4 approach 
bridges which are connected to the berth platform. From upstream to downstream, in 
turn, there are a 50000 DWT multi-purpose berth and a 50000 DWT bulk berth. The 
scale of terminal platform is 582m by 30m, from upstream to downstream, in turn, the 
length of 4 approach bridges is 101.8m, 68m, 57.5m, 60m and the width is 12m, 15m, 
12m, 9m. The face-line of this wharf is in accordance with the downstream wharf, the 
isobath is -15m, overall, the layout and water flow is consistent.(Luo, 2012) 
 
2.2 Natural environment 
 
2.2.1 Weather condition 
 
Zhenjiang Port is located at the subtropical monsoon climate zone of north humid 
tropics, the characteristics include: abundant rainfall, sufficient sunlight, mild climate, 
long frost-free period, etc. (Zhang, 2013)Due to the unique geographical environment 
around Yangtze River, compared with neighbouring ports on same latitude, Zhenjiang 
Port is more suitable for the development of logistics industry. 
 
According to the meteorological observation data which was observed by local 
observatory from 1975 to 2013, the meteorological characteristics are as follows: 
 
(a) Temperature 
Annual average temperature:  16.2℃; 
Average temperature of the hottest months:  29.1℃; 
Average temperature of the coldest months:  2.8℃; 
Extremely highest temperature:  39.2℃; 
Extremely lowest temperature:  -11.8℃; 
 
(b) Rainfall 
Annual maximum rainfall:  1695.5mm; 
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Annual minimum rainfall:  469.2mm; 
Annual average rainfall:  1056mm; 
Annual average rainfall days:  117.8 days; 
Daily rainfall equal to or greater than 25mm:  11days; 
Daily rainfall equal to or greater than 50mm:  3days; 
 
(c) Wind regime 
Wind direction: wind in summer is mainly southeaster, the frequency is 19%, and in 
winter is mainly northwester, the frequency is 9%. 
Annual average speed:  2.9m/s 
Maximum speed:  31m/s 
Annual average days greater than force 7 wind:  4.5days 
 
(d) Fog condition 
Winter and spring are fog seasons in the region every year, the fog generally occurs in 
the early morning. The days that visibility is less than 1000m are as follows: 
Annual average fog days:  48days; 
Annual maximum fog days:  99days; 
Annual minimum fog days:  28days; 
 
2.2.2 Hydrological condition 
 
The wharf is located in the lower reaches of Yangtze River, due to the influence of the 
terrain and tidal wave, the type of tide is semidiurnal tide, twice and fall every day, 
tide ebb lasted longer than rise. 
Extremely highest water level:  5.83m; 
Extremely lowest water level:  -1.09m; 
Annual average highest water level:  4.74m; 
Annual average lowest water level:  -0.40m; 
Annual average water level:  1.90m; 
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The maximum tidal range:  2.73m; 
The minimum tidal range:  0m; 
Average tidal range:  1.30m; 
 
2.3 Channel condition 
 
According to the blueprint of Zhenjiang Port, 130km shoreline will be used to build 
berths. There are 5 water channels in Zhenjiang section of Yangtze River, which 
respectively are Yizheng water channel, Jiaoshan water channel, Kouan water channel, 
Dantu water channel and Taixing water channel. The perennial dredging depth is 
approximately 10.5m and the width is about 460m, but the minimum width is only 
around 200m. There are two large bridges across Yangtze River, the headroom is 
50m. 
 
2.4 Anchorage area 
Table 2-3 Anchorage area 




















Jiaoshan water channel 4600m × 600m 
Large 
ship 
Source: Data provided by Zhenjiang MSA. 
 
 
2.5 Traffic environment 
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2.5.1 Surrounding facilities and hydraulic structure 
 
On the downstream wharf is a 70000DWT berth called Xinglong berth which is 470m 
long, on the upstream of this wharf are three 40000DWT berths which are 700m long. 
In the front of this wharf is the ship channel, overall, the traffic situation is very 
complicated. 
 
2.5.2 Vessel traffic analysis 
 
According to the data provided by Zhenjiang MSA, average daily figure of ship is 
approximately 2000 in this area, the peak hours begin from 10 am to 12 am, in the 
afternoon, the peak hours begin from 5pm to 7pm, the majority is small vessel. 





























2.15 1903 833 27 256 500 42 8 1070 20 359 607 67 17 
3.15 2128 987 26 269 626 59 7 1141 22 463 593 50 13 
4.15 2119 1042 195 448 351 39 9 1077 101 456 474 44 2 
5.15 2717 1331 20 970 277 57 7 1386 38 970 302 69 7 
6.15 2655 1147 25 839 234 32 17 1508 63 1106 295 30 14 
7.15 2004 965 18 555 322 61 8 1039 22 548 395 63 11 
8.15 2516 1242 59 910 241 24 8 1274 47 922 247 40 18 
9.15 2923 1280 9 926 285 43 17 1643 18 1204 357 40 24 
10.15 2588 1171 18 865 254 32 2 1417 10 1074 294 36 3 
11.15 2562 1218 15 882 270 49 2 1344 20 940 321 63 0 
12.15 2753 1336 23 859 360 88 6 1417 12 932 374 93 6 
Source: Data provided by Zhenjiang MSA. 
































2.15 1415 731 231 338 116 33 12 684 228 309 105 33 9 
3.15 1347 619 88 258 240 29 4 728 81 282 336 26 3 
4.15 1059 518 30 330 138 18 3 541 24 360 139 18 1 
5.15 1009 454 72 237 128 14 3 556 45 272 220 19 1 
6.15 2606 1148 53 595 455 36 9 1458 36 793 561 63 5 
7.15 2268 869 28 357 444 37 3 1399 47 648 663 38 3 
8.15 2196 773 43 196 488 41 6 1423 27 482 870 32 11 
9.15 1204 584 33 262 257 28 5 621 17 357 220 26 1 
10.15 2431 1116 59 474 491 72 20 1315 70 610 553 67 15 
11.15 2141 861 78 373 383 23 4 1280 185 571 487 30 7 
12.15 1787 890 37 390 402 44 17 897 36 518 287 34 22 








































2.15 2222 986 36 450 459 30 11 1237 30 598 553 41 14 
3.15 1950 857 25 405 361 57 9 1093 29 541 440 62 21 
4.15 2427 1112 41 350 643 67 11 1315 86 589 553 63 24 
5.15 2378 1152 82 405 633 27 5 1226 86 477 600 46 17 
6.15 2460 1201 58 334 767 36 6 1259 24 511 665 38 21 
7.15 2133 909 341 361 136 50 21 1224 422 450 241 89 22 
8.15 1712 825 76 197 482 55 15 887 56 348 415 53 16 
9.15 1715 816 84 379 292 46 15 899 104 429 304 35 27 
10.15 2185 1055 64 769 188 28 6 1130 64 791 234 36 5 
11.15 2186 904 146 422 315 18 3 1282 135 540 561 33 13 
12.15 2168 965 25 491 358 80 11 1203 27 688 397 78 13 
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2.5.3 Analysis of traffic accident near the wharf 
 
(a) According to casualty statistics (2011 ~ 2014), a total of 16 traffic accidents 
occurred near the wharf, among them, there are 14 major accidents and serious 
accidents. 










2011 1 1 / 2 
6 persons were 
missing 
2012 1 2 / 3 4 persons were dead 
2013 1 2 2 5 2 persons were dead 
2014 1 5 / 6 / 
Total 4 10 2 16 / 
Source: Data provided by Zhenjiang MSA. 
(b) The cause of the accident 
Generally speaking, there are three main reasons for the accidents: 
1. The navigation environment is complex, there are many branch channels in this 
area, if the error operation or lookout negligence happen, the collision accident would 
occur.  
2. The ship didn't abide by the guidelines. 
3. On the peak hours, some vessels cross the river randomly; it is easy to cause 
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2.6 Safety management facilities 
 
In this area, Taizhou VTS centre is responsible for the traffic safety management 
which is made up of one centre and four radar stations; it is responsible for 
monitoring ship sailing, berthing and operation in the Yangtze River. At present, VTS 
and AIS are operating normally, the basic functions are as follows: 
(a) Implementing real-time monitoring for the ship; 
(b) Traffic organization and traffic control; 
(c) Help for beach rescue; 
(d) Correcting and dealing with illegal actions of the ship;   
(e) Providing navigation information service for the ship's request; 
(f) Providing information consulting services. 
 
2.7 Navigation methods and ship route 
 
'Vessel Routing System of Jiangsu Section of Yangtze River' was implemented by 
force on July 1st, 2003. It is an important guideline that all ships navigating in the 
Yangtze River must abide by. It has four basic regulations: 
(a) Large and small-sized vessels must navigate separately; 
(b) All ships should navigate on the right; 
(c) Avoiding the Cross route; 
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Chapter 3 Analysis of Normalization and Adaptability  
 
3.1 Analysis of Normalization 
 
3.1.1 Principle of site selection 
 
(a) Port site selection should consider the national economic development and the 
needs of regional economic development, the final determination should be combined 
with the natural, social construction and operating conditions. 
(b) Suitable land and shoreline should be used reasonably, according to the principle 
that deep water is for the large wharf, port construction has priority. 
(c) Port site should be selected at the place where there is enough water area. 
(d) Port site should have good geological conditions. If the geological condition is bad, 
technical demonstration should be undertaken. 
(e) Port site should give full consideration to the bad influence of the existing or 
planning of the reservoir, bridges and other structures. 
(f) If a mining enterprise preparing for berth building is engaging for site selection, 
the port site selection should be started at the same time. 
(g) Port site selection should give full consideration to flood control, navigation safety 
and the influence of channel management and so on according to the analysis of 
different types of river bed evolution. 
(h) Port site should not be selected at the bend of the river. 
 
3.1.2 Rationality of wharf 
 
For wharf, the advantages for construction are as follows: 
(a) The wharf promotes regional development of modern logistics industry. 
(b) The face-line of this wharf is near -15m isobath, the depth condition is very good. 
(c) The change of coastline of the wharf tends to be stable. 
(d) The coastline of this wharf is already included in the blueprint of harbour district. 
(e) According to the analysis of riverbed stability, the riverbank of the wharf is 
basically stable in recent years, the offshore deep groove changes relatively modest, 
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the implementation of the riverbed protection in recent years cause river shoreline to 
be stable, it can satisfy wharf construction. 
To sum up, in the situation of coastline shortage in Yangtze River in Zhenjiang 
section, the riverbank and coastline of this wharf is basically stable due to riverbed 
protection in recent years, thus, this area is suitable for wharf construction. 
 
3.1.3 Data calculation 
 
3.1.3.1 Wharf design elevation 
 
(a) Wharf surface elevation 
According to 'Harbour Total Plane Design Specification' (JTJ211-99), the formula is 
as follows: 
Wharf design elevation = Extreme high water level + High value＝5.83＋（0.1～0.5）
＝5.93～6.33（m） 
(b) Wharf apron bottom design elevation 
The formula of wharf apron design depth which is defined as D is as follows: 
D＝T+Z1+Z2+Z3+Z4 
T——Full draft of design ship type (m); 
Z1—— Minimum extra depth under the keel (m), define it as 0.3m； 
Z2——Wave extra depth (m)，define it as 0m； 
Z3——Increased stern draft due to uneven distribution (m), define it as 0.15m； 
Z4——Extra depth for silt (m)，define it as 0.4m； 
Table 3-1 Calculation table of wharf apron design depth (m)  
Ship type T Z1 Z2 Z3 Z4 D 
50000DWT  Ro-ro ship 10.0×1.025 0.3 0 0.15 0.4 11.1 
30000DWT Container ship 12.0×1.025 0.3 0 0.15 0.4 14.27 
40000DWT General cargo ships 12.3×1.025 0.3 0 0.15 0.4 13.3 
Source: Compiled by the author based on basic data. 
Wharf apron bottom design elevation= Design low water level — wharf apron 
design depth 
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Table 3-2 Calculation table of wharf apron bottom design elevation (m)  
Name 
wharf apron 
 design depth 
Design low 
water level 
Wharf apron bottom 
design elevation 
Multi-purpose berth 13.3 -0.63 -13.93 
Bulk berth 11.0 -0.63 -11.63 
Source: Compiled by the author based on basic data. 
To sum up, the wharf apron bottom natural elevation is -14m～-17m, it can satisfy the 
wharf apron bottom design elevation which is -11.63m～-13.93m.(CDOD, 2002) 
 
3.1.3.2 Wharf design length 
 
Wharf design length should meet the requirements of ship berthing, mooring and 
loading and unloading operation, the formula is as follows (CFPDOHT, 2002): 
Lb=d1+L1+d2＋L2＋… 
Lb——Wharf design length (m)； 
d ——Extra length (m); 
L ——Ship design length (m). 
From upstream to downstream, in turn, berthing a 30000 DWT container ship and a 
50000 DWT Ro-ro ship: 
Lb=40+200+30+241+30=541（m） 
From upstream to downstream, in turn, berthing two 10000 DWT general cargo ships 
and a 40000 DWT general ship: 
Lb=15+146+15+146+20+200+20=562（m） 
To sum the above calculation results, the wharf design length (582m) can meet the 
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3.1.3.3 Berthing area width  
Berthing area width should meet the requirements of ship berthing, mooring and 
loading and unloading operation, it is 2 times the breadth of the design ship. 
Table 3-3 Berthing area width (m)  
Ship type Breadth Berthing area width 
50000DWT Ro-ro ship 32.3 64.6 
30000DWT Container ship 32.3 64.6 
40000DWT General cargo ship 32.2 64.4 
Source: Compiled by the author based on basic data. 
The wharf apron is 400m away from the channel, thus, the berthing area width can 
meet the requirements of ship berthing, mooring and loading and unloading operation. 
 
3.1.3.4 Turning basin diameter 
Table 3-4 Calculation table of turning Basin diameter (m) 
Ship type Length 
 Theoretical value 
 Length in the 
direction of flow
（D=2.5L） 
Vertical width in the 
direction of flow 
(D=1.5L) 
50000DWT Ro-ro ship 200 500 300 
30000DWT Container 
ship 
241 600 360 
40000DWT General 
cargo ship 
200 500 300 
Source: Compiled by the author based on basic data. 
The wharf apron is 400m away from the channel, the turning basin diameter can meet 
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3.2 Analysis of Adaptability 
3.2.1 Channel depth 
 
Ships arrive at this wharf from deepwater channel in Yangtze river, the total length is 
179km. The former channel is 69km with 12.5m depth and 350m width, the later is 
110km long with 10.8m depth and 350m width. 
 
According to the analysis, the load draft of 40000DWTgerenal cargo ship is 12.3m, 
thus, the minimum depth of channel should be 13.3 m. Therefore, in accordance with 
the provisions, the depth of channel cannot satisfy the requirement of load draft at 
present. So, the draft should be determined according to the actual situation.  
 
3.2.2 Channel width 
 




                 A＝n（LSinγ+B） 
W――Effective channel width (m); 
A――Swept path width (m); 
n―― Drift multiple(m); 
γ―― Angle of flow or wind(m); 
b――Extra width between ships (m), define it as B (Breadth) 
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Table 3-5 Calculation table of Effective channel width (m) 
Ship type 
30000DWT Container ship 
4000DWT General cargo ship 
Angle of flow or 
wind 
One-way Two-way One-way Two-way 
γ=7° 
165 298 151 243 
n=1.69 
Source: Compiled by the author based on basic data. 
According to the 'Explosion and fire hazard electrical installation design 
specifications' and analysis, the channel width of Yangtze River is 350m at present, 
the required effective channel width conforms to the requirements of the actual 




Table 3-6 Headroom of bridges in Yangtze River 
Name Location Headroom for navigation 











Source: Data provided by Jiangyin MSA and Nantong MSA. 
According to 'Bridge Standard for Navigation' (JTJ311-97),' Periodic inspection 
procedures in the use of industrial piping' and ' Petrochemical Terminal Handling 
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Technology design specifications', for 50000DWT ocean-going ship, from waterline 
to the highest fixed point, the height is 45m～48m, in theory, the design ship can pass 
the Yangtze bridges safely, but, the necessary calculation should be implemented 
before pass. 
3.3.4 Vessel traffic service system 
 
This wharf is located in radar coverage area of Taizhou VTS, the complete navigation 
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Chapter 4 Analysis of Navigation Safety 
 
4.1 The Impact on Natural Conditions 
 
4.1.1 The impact on flow 
 
After the completion of the wharf, the main structure which blocks water is the 
platform and sheet-pile. The wharf is basically made up by beams and slabs, the water 
resistance is small, and the impacts on the river water level and flow velocity are also 
small. The influence of the flow field is limited to local area near the wharf and its 
upstream and downstream, the adjustment of flow structure is not enough to cause the 
big change for the riverbank, the obvious adverse influence of river regime will not 
occur. (Wang, 2004) 
 
4.1.2 The impact on flood 
 
The wharf is located at deep water area near the bank, the water resistance and 
influence on flood water level of Yangtze River are small, thus, the flood control 
standard of flood protection will not be lower due to this wharf. 
 
 
4.2 The Impact on Traffic 
 
This project is located in the south channel, the face-line of this wharf is near -15m 
isobath, the wharf apron is adjacent to the channel, the maximum turning 
basin diameter is 360m, and it is within the channel. 
 
Therefore, when the ship is turning around, it will take up the whole channel passage 
and impact the passing ship seriously, the collision accident is easy to happen. So, all 
the vessels which are passing this area should be more careful.  
 
 




When the up-bound ocean-going vessel wants to berth, it does not need to turn around 
and berth directly with the help of tugboat, when the ship cross the river, it shall keep 
in touch with the down-bound ships, and reduce the impact on the sailing ships in the 
channel. 
When the down-bound ocean-going vessel wants to berth, it must turn around and 
take up the whole channel, so, it should wait for the chance to berth. 
 
4.2.2 Leaving wharf 
 
When the ocean-going vessel wants to go to the downstream, it must turn around in 
front of the wharf, because the whole channel will be taken up by the ocean-going 
vessel, the passing ships cannot keep sailing, the ocean-going vessel should apply to 
Zhenjiang MSA for traffic organization. 
When the ocean-going vessel wants to go to the upstream, leaving the wharf directly 
with the help of tugboat, the impact on the passing ship is small. 
 
4.3The Impact on Port Facilities 
 
4.3.1 The impact on neighbouring wharf 
 
The wharf is adjacent to existed downstream Xinglong wharf, the face-line is 
accordance with this wharf, thus, the impact on the Xinglong wharf is small, but 
during the construction period, the workship will disturb normal operation of 
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4.3.2 The impact on anchorage area 
 
In the process of entering and leaving the wharf, the ocean-going vessel should pay 
attention to the other ships which are entering and leaving the anchorage area and 
strengthen the communication, the key point is to slow down. Before starting work, 
the ocean-going vessel should enhance the lookout, drive carefully and keep enough 
safety distance to prevent the occurrence of urgent situation. (Qin, 2012) 
 
4.3.3 The impact on projects under construction 
 
There is an island in the centre of the channel in front of this wharf, the protection 
work of channel bank is under construction. The main function of the protection work 
is to strengthen beach sand, maintain the relatively stable beach groove structure, to 
ensure 10.5m depth of the water channel, and lay the foundation for 12.5m depth of 
the water channel in Yangtze River. The relevant department has made marks to warn 
the passing ships, the edge of the protection work is 500m away from the wharf, the 
impact is small, and after completion of this work, the channel condition is improved, 
it is beneficial to the wharf. (Chen, 2014) 
 
4.4 The Impact on Regulatory Facilities 
 
This wharf within the effective coverage of the Taizhou VTS system, Taizhou VTS 
system which is made up of one centre and four radar stations can provide navigation 
service for passing ships, the blacksmith radar station is very close to the wharf, the 
distance is 5.7km, and the wharf has two 50 thousand-tons berths, the ships which are 
berthing in the wharf and the loading and unloading machinery on the wharf may 
impact on radar signal, thus, the blind spot will occur, VTS system will be badly 




Figure 4.1- Geography location of the wharf
 Source: Compiled by the autho
 
4.5 The Impact on Navigation Safety 
 
(a) During the construction 
concrete mixer and pumping equipment
used in the demarcation of construction area to 
construction safety.(Wu, 2013)
(b) Due to the wharf apron
construction area will directly affect the navigation 
to the construction scheme
navigable waters in front of the wharf is 260m, so, the construction area will take up 
part of the navigable waters,
small vessels which is like
 
50 thousand-tons berths
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 and the radar 
r based on the pictures provided by Taizhou MSA
during the Construction Period
period, special hydraulic piling barge, floating crane, 
 will be used; all these equipment
ensure navigation safety and 
 
 water area is close to the channel, the size of the 
safety of passing ship
, the width of construction area is 140m and the width of 
 it will affect the navigation safety, especially 
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(c) Before the construction, the manager of the wharf should ask Zhenjiang MSA to 
announce the construction area to the public and take necessary measures to limit the 
working ships within the construction area to minimum the influence of navigation 
safety to the passing ships. 
(d) The working ship will enter and leave the construction area frequently, due to the 
passing ships which sail along the channel, the collision accident is easy to occur. 
(e) During the construction period, the anchor chain of the working ship will influence 
the ships which are berthing in the Xinglong wharf. 
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Chapter 5 Analysis of Risk Source and Mitigation Measures 
 
Under certain conditions and during a certain period of time, due to the uncertainty of 
the results, the subject suffer the loss, the quantity of the loss and possibility of loss 
happening are defined as the risk. Two indicators can measure the risk, possibility and 
quantity.  
 
The purpose of risk assessment is to analysing and forecast the potential risk of the 
project, for personal safety and environmental impact which may occur during 
construction and operation, proposing feasible prevention, emergency and mitigation 
measures to make construction accidents, loss and environmental impacts to reduce to 
acceptable level. (Tarek Elsayed, 2009) 
 
5.1 Main risk sources 
The factors which cause water traffic danger can be divided into direct and indirect 
factors in navigation environment, (Roberto Bubbico, Sergio Di Cave, Barbara 
Mazzarotta, 2009) the direct factor refers to natural environment, the indirect factor 
refers to human and equipment. All these factors are listed as navigation environment 
safety risk factors. The main risk sources of this wharf are as follows: 
(a) Natural condition; 
(b) Channel condition; 
(c) Traffic flow; 
(d) The risk in the process of berthing; 
(e) Navigation risk; 
(f) Construction risk. 
 
5.2 Risk evaluation 
According to the above risk factors, the paper analyzes each risk factor qualitatively 
and quantitatively based on risk evaluation criteria. In general, the risk evaluation 
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According to the meteorological data of this wharf, wind in summer is mainly 
southeaster, the frequency is 19%, and in winter is mainly northwester, the frequency 
is 9%, the time that wind speed level is greater than 5 but lower than 7 are 40 days, 
the maximum speed is 17m/s, thus, wind speed should be considered fully. 
 
When the wind is high, wind drift is large, the navigator should use rudder to adjust 
the course to inhibit the drift in the sailing to ensure the ship does not deviate from the 
channel. When the ship is berthing on the berth, it should strengthen mooring to 
reduce the angle which is angulated by the wind direction and the face-line. (Gu & Hu, 
2010) 
 
So, the wind is 'lower risk'. 
(b) Fog 
The annual average foggy days in the harbour district are 48days, many small vessels 
often navigate in the foggy day and likely to deviate from the channel due to lack of 
navigation equipment, poor skill of navigation and narrow channel, thus, the accident 
will occur frequently and it is better to stop berthing and leaving for the design ship in 
the foggy day. 
 
So, the fog is 'low risk'. 
(c)Flow 
The wharf is within the tide sect of the Yangtze River, the water level will be high in 
the process of flood tide and it is easy to fall silting. In the process of ebb tide, the 
water level drops rapidly, water surface slope increase and brush the riverbank, but 
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the flow of water always point to the downstream, one-way flow, just the flow 
velocity change caused by tide. When the ship is berthing, the tide should be 
considered, different operation method should be used if attention is paid to the flow 
change for this wharf, ebb tide is suitable for berthing. 
 




In front of this wharf is the channel, when the ship wants to berth, it must navigate the 
reverse direction, when it wants to leave the berth, it must turn around in wharf apron 
waters. In this area, the situation is complex, project under construction, many passing 
ships and spitting distance from the wharf to the channel, if the ocean-going vessel 
does not slow down, the after tossing will cause hazards to the wharf and the berthing 
ships. 
 
So, considering the channel width and navigation request, the channel is 'high risk'. 
 
5.2.3 Traffic flow 
Traffic flow is one of the most important parameters to describe the number of 
passing ships, and it is a basic volume of a channel, it directly reflects the scale of 
vessel traffic and how busy the channel is, and to a certain extent, it reflects the 
degree of vessel traffic congestion and how danger it is. Traffic flow data is mainly 
based on actual observation or historical statistics. 
 
According to the data provided by Zhenjiang MSA, average daily figure of ship is 
approximately 2000 in this area, the peak hours begin from 10 am to 12 am, in the 
afternoon, the peak hours begin from 5pm to 7pm, the majority is small vessel. Many 
vessels navigate in front of this wharf, it is easy to cause collision accidents due to 
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the improper operation or the flood, meanwhile, for the ocean-going vessel also, it is 
hard to berth on the berth because of too many small vessels. 
So, the traffic flow is 'high risk'. 
 
5.2.4 Working ship 
When the working ship is piling in wharf apron waters, the anchor chain will extend 
to the channel and take up the channel, the passing ship may collide with the anchor 
chain and lead to collision accident, so, the construction site should be alert to the 
passing ship. 
 
During the period of construction, communication and coordination should be 
strengthened with neighbouring wharf to prevent bad influence on each other. 
 
So, during the period of construction, if the management is poor, the working ship is 
'high risk', if the warning signs were set up and the management is good, the working 
ship is 'low risk'. 
 
5.3 Mitigation Measures 
 
5.3.1 Contingency plan 
 
The management level of the wharf should draw up contingency plan as follows: 
(a) Contingency plan of personal evacuating; 
(b) Contingency plan of ship fire; 
(c) Contingency plan of typhoon-avoidance 
(d) Contingency plan of flood protection; 
(e) Contingency plan of berthing accidents; 
(f) Contingency plan of industrial accident. 
 
 




The Zhenjiang MSA to make navigation rules should improve the navigation 
environment and collect relevant information of meteorology, channel condition and 
hydrology. (Wang, 2004) When the ocean-going vessel is berthing, it shall comply 
with the relevant rules and regulations, apply the VTS centre and the tugboat for 
assistance. During the mooring time on the berth, it should strengthen the watch and 
tighten the rope at any time. 
 
5.3.3 Berthing and turning around 
 
When the ocean-going vessel is turning around or berthing, it should pay close 
attention to the surrounding vessel movement and strengthen communication and 
coordination to those vessels, choose the right timing and good weather conditions, 
taking application of assistance of tugboat and other measures to reduce the operation 
risk. 
 
5.3.4 Warning sign 
During the period of construction, the construction department should set up warning 












- 31 - 
 
Chapter 6 Existing Problems and Security Measures 
 
6.1 Existing problems 
 
6.1.1 Occupation of channel 
 
(a) Problems 
The wharf is close to the south channel, the working ship and working area will take 
up a large area of the channel, it will have impact on the passing ship seriously. 
(b) Measures 
Setting construction areas and beacons to clear construction area and navigable waters, 
construction area is forbidden to any other vessels except for working ships. The 
working ship cannot overstep the scale of the construction area, the hull should pass 
along the channel direction as far as possible to reduce the impact on the channel. 
 
6.1.2 Turning basin diameter 
(a) Problems 
According to the general arrangement, in addition to the width of wharf, the distance 
which is taken up by turning basin diameter is 334m, the width of wharf apron to the 
channel is approximate 400m, as a result, the whole channel will be occupied, when 
the ocean-going vessel is turning around, it will have impact on the passing ships. 
(b) Measures 
The wharf apron waters is one-way channel, High-powered tugboat must be used 
when the ocean-going vessel is turning around, reducing the time of manipulation to 
ensure navigation for other vessels.(He, 2004) 
 
6.1.3 Navigation in reverse direction 
(a) Problems 
When the ocean-going vessel is leaving the wharf, it must navigate in the reverse 
direction for approximate 10km. 
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(b) Mesures 
Before the ocean-going vessel leaves the wharf, it must be authorized by Zhenjiang 
MSA and take the following measures: 
1. Choosing the right time, there is no sailing vessel which is more than 3000DWT; 
2. Taking the initiative to give way to down-bound vessels; 
3. The tugboat should be ready for help at any time; 
4. Applying to VTS centre to control sailing vessel which is more than 3000DWT; 
5. Paying attention to the vessels which are entering or leaving the anchorage area; 
6. Using VHF to communicate with the vessels which are ready to upstream. 
 
6.1.4 Impact on radar station 
If the facilities have impact on radar signal, thus, the blind spot occurs, VTS system is 
badly affected, the investor should be responsible for the relocation of radar station. 
 
6.2 Security measures 
After the completion of the wharf, a certain change will occur for navigation 
environment and conditions near the wharf, in order to ensure navigation safety, the 
owner should take following security measures: 
(a) The management level of the wharf should earnestly implement the relevant 
regulations, ensuring safety facilities are designed, constructed and put into use at the 
same time as the wharf. 
(b) Setting up an operation plan and making accurate plan for ship berthing, cleaning 
up the wharf in advance to prevent long wait in the channel. (Li, 2010) 
(c) The management level of the wharf should establish effective daily and emergency 
contact system with the local maritime administration, according to the relevant 
regulations, setting up safety management system, making contingency plan and 
applying to the maritime administration for audit. 
(d) The management level of the wharf should comprehensively consider the 
technical indexes of wharf, natural environment and operational factors such as time, 
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strictly abide by the relevant provisions. The ocean-going vessel should not berth in 
bad weather condition. 
(e) Setting up the special funds for safety management to buy the safety facilities, in 
order to satisfy the requirements of construction area and vessel monitoring 
management in the future. 
(f) The mooring ship should add light trap at night to prevent impact on the passing 
ships. 
(g) The underwater topography of wharf apron waters should be monitored on a 
regular basis to guarantee the wharf apron bottom elevation meet the requirements of 
berthing. 
(h) A corresponding organization should be established to be responsible for the daily 
work of wharf, safety facilities, equipment management and maintenance, setting up 
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The wharf is located at the Kouan water channel in the Yangtze River, and it has two 
berths, one is 50000DWT bulk berth and another is 50000DWT multi-purpose berth, 
the location complies with the regional development plan and port development plan. 
 
The natural conditions, riverbank, and geology of this area meet the requirements of 
design; the face-line is along with the coastline of Yangtze River, the layout plan is in 
accordance with the navigation condition of the channel; The design of the terminal 
platform, mooring waters and turning basin conforms to 'Harbour Total Plane Design 
Specification' (JTJ211-99). In this area, VTS, navigation aids and other service 
facilities are enough to ensure navigation safety. 
 
The wharf is adjacent to existed downstream Xinglong wharf, during the period of 
construction and operation, it will have impact on the vessels which are berthing on 
Xinglong wharf, so, the management level of the wharf must 
establish communication mechanism with Xinglong wharf. 
 
When the ocean-going vessel is leaving the wharf, it must navigate in the reverse 
direction, so it must be authorized by Zhenjiang MSA at first. 
 
If the navigation risk can be limited in an acceptable scope through implementing the 
safety suggestions, mitigation measures and precautions in this paper, the wharf can 




This paper introduces the feasibility study of 50 thousand-tons berths in the Yangtze 
River, includes: analysis of navigation environment, navigation safety, normalization, 
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adaptability, risk resources and security measures. The author has taken part in this 
programme, but generally speaking, due to the author's limited professional 
knowledge, the feasibility study is not specific and comprehensive, therefore, it needs 
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